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New Japanese Persimmon Cultivar ‘Soshu’
Masahiko YAMADA, Hiroyasu YAMANE, Akihiko SATO,
Hiroshi IWANAMI, Nobuyuki HIRAKAWA, Katsuichi YOSHINAGA,
Toshiharu OZAWA, and Ikuko NAKAJIMA
Department of Grape and Persimmon Research
National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization
Akitsu, Hiroshima 729-2494, Japan
Summary
‘Soshu’ is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros kaki
Thunb.) cultivar released by the Persimmon and Grape Research Center (presently the Department of Grape
and Persimmon Research) of the National Institute of Fruit Tree Science (NIFTS), Akitsu, Hiroshima, Japan,
in the year 2000. The fruit is distinguished by its very early ripening time, no cracking habit at calyx end, red
skin color and excellent eating quality.
‘Soshu’ resulted from the cross ‘Izu’?‘109-27’ made in 1988. ‘109-27’ is a PCNA selection from the cross
‘Okitsu-2’?‘Okitsu-17’. ‘Okitsu-2’ and ‘Okitsu-17’ are PCNA selections from crossing ‘Fuyu’?‘Okugosho’ and
‘Okugosho’?‘Fukurogosho’, respectively. ‘Soshu’ was primarily selected at NIFTS, Akitsu in 1994, designat-
ed as ‘Kaki Akitsu-13’, and had been tested at 29 locations in 28 prefectures under the Fifth Persimmon
Regional Trial initiated in 1996.
The ‘Soshu’ fruit ripens in late September to early October (the same time as that of ‘Nishimurawase’), and
is flat-shaped, weighing on an average of 250 g (slightly less than the fruit of ‘Matsumotowase-Fuyu’) at
NIFTS, Akitsu. The fruit shape is unlikely to be uniform. The skin is reddish-orange at harvest time, having
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a value of 6 to 7 on the color chart for ‘Fuyu’ (Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7:19-44),
more reddish than that of ‘Tonewase’, a leading early-ripening astringent cultivar. The flesh is moderately
fine and juicy. Soluble solids content in juice averages 15.9% and is comparable to that of ‘Izu’. The fruit is
PCNA, in which the deastringency in fruit occurs naturally and stably on the tree, irrespectively of the num-
ber of seeds contained in fruit when the tree is grown in warm areas. ‘Soshu’ can be commercially grown in
‘Fuyu’ and ‘Matsumotowase-Fuyu’ production area. Fruit cracking at the calyx end, which is a serious physi-
ological disorder in ‘Izu’ and ‘Matsumotowase-Fuyu’, does not occur in ‘Soshu’. Fruit cracking at the stylar
end occurs rarely, except for very small size of cracking that does not affect its marketablity. The occurrence
of skin blackening, a physiological disorder, averaged 20% in the regional trial, which was comparable to
that of ‘Nishimurawase’. The shelf life of ‘Soshu’ averaged 12 days at ambient temperature in the regional
trial, which was longer than that of ‘Izu’ and shorter than that of ‘Matsumotowase-Fuyu’.
The tree is moderately vigorous but less vigorous than ‘Fuyu’. It is intermediate between upright and
spreading in shape. It produces no male flower but easily produces many female flowers every year. The trees
treated with flower thinning show slight physiological fruit dropping in early fruit-developmental stage in
June and July, which is higher than that of ‘Fuyu’. Planting pollinizer trees is needed to promote pollination
for stable fruit production. ‘Zenjimaru’ is suitable as the pollinizer in terms of flowering time, male flower
quantity, pollen quantity, and pollen activity. Fruit dropping in late fruit-developmental stage in August and
September is very rare in ‘Soshu’. Anthracnose resistance in ‘Soshu’ is less than that of ‘Fuyu’. Thrips attacks
are rare.
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Fig. 1. Pedigree of ‘Soshu’ Japanese persimmon.
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Table 1. Institutes and their locations where the regional trial of ‘Soshu’ was carried out.
Yamagata Pref. Sand Dune Agr. Expt. Stn. (Sakata, Yamagata)
Fukushima Fruit Tree Expt. Stn., Aizu Test Farm (Aizubange, Fukushima)
Gunma Hort. Exp. Stn. (Azuma, Gunma)
Chiba Hort. Exp. Stn. (Tateyama, Chiba)
Tokyo Metro. Agr. Exp. Stn.?Tachikawa, Tokyo?
Kanagawa Pref. Agr. Res. Institute?Hiratsuka, Kanagawa?
Nagano Nanshin Agr. Exp. Stn.?Takamori, Nagano?
Niigata Agr. Res. Institute, Hort. Res. Center?Seiro, Niigata?
Toyama Agr. Res. Center, Fruit Tree Expt. Stn.?Uozu, Toyama?
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn.?Unoke, Ishikawa?
Shizuoka Pref. Citrus Exp. Stn. Deciduous Fruit Tree Br. (Hamamatsu, Shizuoka)
Aichi-ken Agr. Res. Center, Hort. Inst.?Nagakute, Aichi?
Aichi-ken Agr. Res. Center, Toyohashi Agr. Res. Center (Toyohashi, Aichi)
Gifu Pref. Res. Inst. Agr. Sci. (Gifu City, Gifu)
Mie Pref.  Sci. Tech. Promotion Center, Agr. Res. Division?Ureshino, Mie?
Shiga Pref. Agri. Expt. Stn., Hort. Expt. Stn. (Ritto, Shiga)
Nara Pref. Agr. Expt. Stn. Nara Fruit Res. Center?Nishiyoshino, Nara?
Wakayama Res. Center Agr. Forest. Fish, Fruit Tree Expt. Stn., Kihoku Br. (Kokawa, Wakayama)
Hyogo Pref. Agr. Inst.?Kasai, Hyogo?
Tottori Hort. Expt. Stn. Kawahara Branch?Kawahara, Tottori?
Shimane Agr. Expt. Stn.?Izumo, Shimane?
Natl. Inst. Fruit Tree Sci., Persimmon Grape Res. Center?Akitsu, Hiroshima?
Tokushima Fruit Tree Exp. Stn. Kenhoku Br.?Kamiita, Tokushima?
Kagawa Pref. Agr. Exp. Stn. Fuchu Branch?Sakaide, Kagawa?
Ehime Fruit Tree Exp. Stn. (Matsuyama, Ehime)
Fukuoka Agr. Res. Center, Inst. of Hort. ?Chikushino, Fukuoka?
Saga Agr. Fruit Tree Exp. Stn. (Ogi, Saga)
Kumamoto Pref. Agr. Res. Center, Fruit Tree Res. Inst.?Matsubase, Kumamoto?
Miyazaki Agr. Expt. Stn.?Sadowara, Miyazaki?
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Table 2.  Tree and bearing characteristics of ‘Soshu’, ‘Nishimurawase’, ‘Izu’, and ‘Matsumotowase-Fuyu’ at NIFTS, Akitsu (1998?2002) z.
Physiologica l fruit drop
Cultivar Tree Tree Leafing Blossoming Number of Early stage Late stagev u
s
vigor
shape
time time femal e flowers (June to July) (August and later)y
t
x w
Soshu Spreading April 10
April   8
April 13
April 14
May 25
May 20
May 25
May 27
a Many
Many
Many
Little
Little
Little
Little
None??little
None??little
None??little
None??little
Nishimurawase Intermediate between
spreading and tuprigh b Enough
Izu Low Intermediate between a
spreading and upright
Matsumotowase-Fuyu Medium
Medium
Medium
Spreading c
a
b
c
c
Significancy r
Among cultivars ****
z Female flowers are thinned under 13 leaf/flower ratio, and the fruits are thinned under 20 leaf/fruit ratio after the early stage of physiologi-
cal fruit drop during June to late July. Artificial pollination was made for a part of  female flowers of ‘Soshu’ and ‘Izu’.
y Date in which 20 to 30% of the basal leaves fold out on the top of the shoot. 
x Date in which more than 80% of female flowers blossom out.
w Number of female flowers are classified into? Not enough (standard cultivars: Shogatsu, Zenjimaru)??, Enough (Maekawa-Jiro,
Nishimurawase, Saijo)??, and Many (Izu, Fuyu, Hiratanenashi)???
v Little: less than 30%, Medium: 30?50%, Much: more than 50%.
u Little: less than 5%, Medium: 5?20%, Much: more than 20%.  Data in 1999 were omitted because some fruits were dropped in October
because of the typhoon indirect damage.
t Mean separation using least significant differences at P?0.05.
s In case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with ?.
r
** Significant at P?0.01 in analysis of variance (ANOVA) whose model is shown below.
Pij ???Gi?Yj? Eij
Pij??the performance of the ith cultivar in the jth year????overall mean?Gi??the effect of the ith cultivar?Yj??the effect of the jth year?
Eij??residual.
????????????? ??
Table 3.  Fruit characteristics of ‘Soshu’, ‘Nishimurawase’, ‘Izu’, and ‘Matsumotowase-Fuyu’ at NIFTS, Akitsu (1998?2002) (1).z
Fruit
weight
( g )
Fruit skin
color
Flesh
texture
Brown specks
in flesh
wCultivar Harvest
time
Juiciness
y x
Soshu Oct.
Oct.
Oct.
Nov.
a
a
b
c
a
b
a
ab
3
5
11
2
256
237
253
263
NS
6. 7
6. 0
6. 4
6. 3
a
a
a
b
Dense
Coarse
Dense
Medium
Few
Many
Few
Medium
Juicy
Medium
Medium
Juicy
15. 3
15. 5
15. 1
16. 5
Nishimurawase
Izu
Matsumotowase-Fuyu
Significancyu
v
Among cultivars *** **
Soluble
solids content
????
z One tree was used for evaluation of fruit characteristics. Female flowers are thinned under 13 leaf/flower ratio,and fruits are thinned under
20 leaf/fruit ratio after the early stage of physiological fruit drop during June to late July.
y Color Chart value (Yamazaki and Suzuki, 1980, Bull.Fruit Tree Res. Stn. A7:19-44).
x Claasified into three classes: Dense (satandard cultivar: Hiratanenashi, Shinshu), Medium (Fuyu), and Coarse (Nishimurawase).
w Classified into three classes: Juicy (standard cultivar: Fuyu), Medium (Maekawa-Jiro), and Not juicy (Suruga).
v Mean separation using least significant differences at P?0.05.
u NS, *, ** Nonsignificant or significant at P?0.05, or P?0.01, respectively in analysis of variance (ANOVA) whose model is shown below.
Pij ???Gi?Yj? Eij
Pij: the performance of the ith cultivar in the jth year????the overall mean?Gi??the effect of the ith cultivar?Yj??the effect of the jth year?
Eij: residual.
Table 3.  Fruit characteristics of ‘Soshu’, ‘Nishimurawase’, ‘Izu’, and ‘Matsumotowase-Fuyu’ at NIFTS, Akitsu (1998?2002) (2).z
Percent fruitPercent fruit Percentfruit
Seeds per cracked at stylar cracked at calyx with darkened Shelf lifevCultivar Astringency
fruit end end fruit skin (days)y x w??? ??? ???
Soshu Absent
Absent
Absent
Absent
a ( b1. 9 4 0 44 4 0?? 14z
Nishimurawase c ( bc5. 2 1 4 20 3?? 18
Izu little b ( a? 3. 4 1 20 43 3?? 9
Matsumotowase-Fuyu c ( c4. 6 0 22 19 0?? 22
Significancy z
Among cultivars ** **
z See Table 3 (1)?
y Minute degree of cracking that is common and highly marketable for ‘Jiro’ in Japan was not included.
x Class small and large shown by photo in “Methods of evaluation in regional trials for diciduous fruit species by NIFTS (1994)” were includ-
ed.  Those fruit have cracking that influence on marketablility in Japan, and can be checked out easily in packing process.
w Numbers in parentheses indicate the percentage of fruit having shallow concentric fruit cracking, which is one of factors affecting dark-
ened fruit skin.
v Number of days at room temperature for which the fruit were more than 50% marketable.
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Table 4?Tree and bearing characteristics of ‘Soshu’ in the regional trial (1998?1999?.z
Physiological fruit drop
Early stage Late stage
June to July (August and later)( )
Much None
Little None
None
medium LittleLittle??
None
?? ??
None
Little
much None little
LittleLittle
Little
Little
Little
Little
Little
Little
LittleLittle
Little
Little
Little
Little
Little
Little
Little
Little
Little
Little
Medium
Little
Medium much Little
Little
None
None little??
??
Medium None
much None??
None
medium??
None
None
None
much Medium
Medium
Medium??
None
much None
NoneMuch much??
??
Number
of female flowers
No tenough many??
Enough
Many
Enough many??
Enough
Enough
Enough
Many
Enough many??
Many
Many
Many
Many
Many
Many
Many
Many
Enough
Many
Many
Many
Enough
Many
Many
Many
Many
Enough many??
Blossoming
time
June 12
June 2
May 22
May 19
May 31
May 29
May 22
May 29
May 13
May 17
May 13
May 15
May 15
May 18
May 23
May 15
May 18
May 19
May 23
May 23
May 17
May 16
May 19
May 16
May 15
April 30
May 2
Leafing
time
April 20
April 22
April 16
April 10
April 21
April 17
April 3
April 13
March 26
April 6
March 29
April 5
April 4
April 10
April 13
April 6
April 12
April 7
??
April 11
April 6
April 3
April 7
April 2
March 27
March 30
March 15
Tree shape
??
Intermedate
y
Intermediate
??
Spreading
??
Spreading Intermediate??
??
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
??
Spreading
Spreading
Intermediate
Spreading
Spreading
Spreading
Spreading
Intermediate
Intermediate
Spreading Intermediate??
Spreading
Tree vigor
Medium
Medium
Not vigorous Medium??
Vigorous
Medium
??
Medium
Medium
Medium
Medium
Medium
Medium
Not vigorous Medium??
Medium
No t vigorous
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Vigorous
Medium
Medium
Not vigorous Medium??
Location
Yamagata
Fukushima
Gunma
Tokyo
Nagano-Takamori
Niigat
Toyama
Ishikaw
Shizuok
Aichi-Nagakute
Aichi-Toyohashi
Gifu
Mie
Shiga
Nara
Wakayama
Hyogo
Tottori
Shimane
NIFTS-Akitsu
Tokushim
Kagawa
Ehime
Fukuoka
Saga
Kumamoto
Miyazaki Vigorous Medium??
??
??
??
z See Table 2 for the evaluation of each trait. 
y Intermediate between upright and spreading.
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Table 5? Fruit characteristics of ‘Soshu’ in the regional trial (1998?1999?.z
Location
Yamagata
Fukushima
Gunma
Tokyo
Nagano-Takamori
Niigata
Toyama
Ishikawa
Shizuoka
Aichi-Nagakute
Aichi-Toyohashi
Gifu
Mie
Shiga
Nara
Wakayama
Hyogo
Tottori
Shimane
NIFTS-Akitsu
Tokushima
Kagawa
Ehime
Fukuoka
Saga
Kumamoto
Miyazaki
Astringency
Absent
Little
Absent
Absent
Absent little?
Absent
Absent
Absent little?
Absent
Absent
Absent little?
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Average
Harvest
time
Oct. 7
Oct. 21
Sept. 22
Oct. 3
Oct. 2
Oct. 11
Oct. 3
Sept. 24
Sept. 24
Sept. 24
Sept. 24
Oct. 2
Sept. 30
Sept. 16
Oct. 7
Sept. 22
Oct. 3
Sept. 28
Oct. 6
Oct. 3
Oct. 1
Sept. 28
Sept. 26
Oct. 1
Sept. 20
Oct. 1
Oct. 1
Sept. 30
Fruit
weight
???
249
261
252
171
231
266
220
245
221
210
220
232
238
239
194
247
229
258
255
268
299
205
262
279
228
302
251
242
Fruit skin
color
5.7
8.2
6.0
7.0
7.3
8.3
4.5
5.3
5.5
6.3
5.9
6.4
6.9
7.8
6.2
6.1
7.0
6.2
6.7
6.7
4.2
5.1
7.2
5.3
6.3
5.7
6.5
6.3
Soluble
solids
content
???
15.9
14.8
14.8
15.5
13.8
13.4
13.8
12.9
15.4
15.7
15.2
15.5
14.9
15.5
17.8
14.0
15.3
14.0
13.2
14.5
13.1
17.1
14.3
14.3
14.8
14.1
16.3
14.3
Seeds
per fruit
2.2
1.2
0.6
2.2
1.5
1.4
1.9
1.1
1.0
3.0
2.0
3.2
2.9
1.0
0.4
0.8
2.8
2.0
0.8
2.5
1.3
3.5
2.3
1.9
2.9
1.8
2.9
1.9
Percent fruit
cracked at stylar
end ???
0
0
0
0
0
0
0
0
0
0
2
2
40
0
?
9
2
23
0
1
0
4
0
5
0
34
67
7
Percent fruit
cracked at calyx
end???
12
0
3
0
0
9
0
4
0
2
8
0
2
0
?
2
5
2
0
0
0
0
0
2
0
10
0
2
Percent fruit with
darkened fruit
skin???
0
8
15
0
33
0
0
31
46
0
31
39
73
50
?
0
20
17
22
39
25
0
0
7
14
39
0
20
Shelf life
?days?
?
12
?
?
14
17
10
?
?
?
7
7
4
??
?
?
12
13
?
14
?
13
15
16
7
?
8
12
z See Table 3 for the evaluation of each trait.
Table 6. Comparisons of performance in several traits between ‘Soshu’ and ‘Nishimurwase’ in the regional trial (1998?1999)?z
Soluble
solids
content
Physiological Fruit
fruit drop in
Harvest
weight
Fruit skinCultivar
the early stage
time
g
color
%y ( ) ( )
Soshu Oct1. 1 . 2 24 2 6. 2 14. 7
Nishimurwase Oct1. 1 . 3 22 1 5. 8 15. 3
Significancy x
Between cultivars NS ** NS NS
Number of locations in
which performance
Blossoming
time
May 22
May 19
**
9 9 7 9 9 9
Seeds
per fruit
2. 2
5. 0
**
9
Percent fruit
cracked
at stylar end
%( )
3
1
9
Shelf life
days)(
12
16
NS
4
data were averaged
%( )
1
6
9
Percent fruit
cracked
at calyx end
with
darkened skin
%( )
24
20
9
Percent fruit
z See Table 2 and 3 for the evaluation of each trait.
y Physiological fruit drop in early stage was rated on a 1 to 3 scale; 1=Little (less than 30%), 2=Medium(30?50%), 3=Much(more
than 50%).
x NS, ** Nonsignificant at P?0.05, or significant at P?0.01, respectively, in analysis of variance (ANOVA) whose model is shown
below.
Pij ???Gi?Lj?Eij
Pij : the performance of the ith cultivar in the jth location????overall mean?Gi ??the effect of the ith cultivar?Lj ??the effect of the
jth location?Eij ??residual.
????????????????????
Table 7. Comparisons of performance in several traits between ‘Soshu’ and ‘Izu’ in the regional trial (1998?1999)?z
Soluble
solids
content
Percent fruit
cracked
at stylar end
Seeds Shelf lifeCultivar
%
per fruit
%
days)
( ) ( )
(
Soshu 14. 7 2. 0 10 12
Izu 14. 6 2. 7 11 10
Significancy x
Between cultivars NS ** NS
Number of locations in
which performance
Blossoming
time
May 18
May 17
NS
11
Physiological
fruit drop in
the early stagey
1. 5
1. 5
11
Harvest
time
Oct . 2
Oct .13
**
11
Fruit
weight
g( )
252
240
NS
12
Fruit skin
color
6. 2
6. 1
NS
12 12 12 12
Percent fruit
cracked
at calyx end
%( )
3
33
12
Percent fruit
with
darkened skin
%( )
26
27
12 7
data were averaged
z See Table 2 and 3 for the evaluation of each trait.
y See Table 6.
x NS, ** Nonsignificant at P?0.05 or significant at P?0.01, respectively, in analysis of variance (ANOVA) whose model is shown
below.
Pij ???Gi?Lj?Eij
Pij : the performance of the ith cultivar in the jth location????overall mean?Gi ??the effect of the ith cultivar?Lj ??the effect of the 
jth location?Eij ??residual.
Table 8. Comparisons of performance in several traits between ‘Soshu’ and ‘Matsumotowase-Fuyu’ in the regional trial (1998?1999)?z
May Oct18 1. 5 . 3 246 6. 1 14. 7 2. 0 9 3 29 12
May Nov20 1. 1 . 2 255 5. 5 15. 9 3. 0 4 31 13 17
** ** NS ** ** * **
14 14 11 14 12 14 14 14 14 10 7
Soluble
solids
content
Physiological Fruit
fruit drop in
Harvest
weight
Fruit skinCultivar
the early stage
time
g
color
%y ( ) ( )
Soshu
Nishimurwase
Significancy x
Between cultivars
Number of locations in
which performance
Blossoming
time
Seeds
per fruit
Percent fruit
cracked
at stylar end
%( )
Shelf life
days)(
data were averaged
%( )
Percent fruit
cracked
at calyx end
with
darkened skin
%( )
Percent fruit
z See Table 2 and 3 for the evaluation of each trait.
y See Table 6.
x NS, *, ** Nonsignificant, significant at P?0.05 or at P?0.01, respectively, in analysis of variance (ANOVA) whose model is
shown below.
Pij ???Gi?Lj?Eij
Pij ??the performance of the ith cultivar in the jth location????overall mean?Gi ??the effect of the ith cultivar?Lj ??the effect of the 
jth location?Eij ??residual.
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Fig. 2 Fruiting shoots (A) and fruit (B) of 'Soshu' Japanese persimmon.
